Signaling interactions of rapamycin combined with erlotinib in cervical carcinoma xenografts.
Clinical trials using rapamycin analogues or HER1/epidermal growth factor receptor (EGFR) inhibitors show that each class of agent has activity against a range of human solid tumors. Because blockade of mitogen-activated protein kinase signaling occurs following HER1/EGFR inhibition in some cell types, we tested the combination of rapamycin and erlotinib in SiHa, Me180, and CaSki human cervical carcinomas xenografts in severe combined immunodeficient mice. In tissue culture, all three cell lines showed decreased phosphorylated S6 ribosomal protein and decreased phosphorylated extracellular signal-regulated kinase (ERK) following treatment with rapamycin and erlotinib, respectively. In SiHa tumors, suppression of phosphorylated S6 was induced by either drug alone, whereas phosphorylated ERK decreased with erlotinib, and enhancement of these effects was obtained with the combination. Continuous treatment of xenografts for 3 weeks led to significant tumor growth delay compared with vehicle control for rapamycin as single agent (P = 0.003) and greater for the combination (P = 0.04 versus rapamycin). Significant antiangiogenic effect was obtained in SiHa xenografts using the drugs together (measured by microvascular density and vascular endothelial growth factor plasma levels) but not for the single agents. Me180 and CaSki xenografts showed significant growth delay with rapamycin but not with erlotinib. Erlotinib treatment resulted in decreased phosphorylated ERK, associated with enhanced suppression of phosphorylated S6 and improved growth delay in Me180 but not in CaSki tumors. These results support the further clinical investigation of rapamycin and EGFR inhibitor combinations in anticancer therapy but highlight the problem of intertumoral heterogeneity in the prediction of in vivo response.